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contaminated ground water and that the
plants are in compliance with the
SDWA MCL for arsenic.

V. Summary of Community Relations
Activities

The State and EPA initiated
community relations activities in March
1992 by conducting a public meeting to
discuss sampling results of the
Lidgerwood municipal water supply
and private wells within the study area.
While not a large meeting, the State has
maintained an on-going effort to meet
the continued interest expressed by area
residents. Community relations
activities included public meetings;
routine publication of progress fact
sheets; development and distribution of
a pamphlet entitled, “Things You
Should Know About the Arsenic
Sampling of Water Supplies in the
Richland, Wyndmere, Lidgerwood Area
(An Informal Discussion);” and a tour of
the Rural Water Treatment Plant (OUI)
upon the completion of construction
activities. A short video titled, “A Taste
of Water” chronicles the history of the
Site and is being publicly distributed.

VI. Site Summary

Based upon validation sampling and
analyses of the data gathered from the
individual water quality monitoring
programs, it has been determined that
the RAs for both Operable Units of the
Arsenic Trioxide Site have achieved the
ROD obijective of reducing human
exposure to arsenic-contaminated
ground water and that the water
treatment plants are in compliance with
the MCL for arsenic, pursuant to the
SDWA. These analyses are included as
appendices to each RA Report and are
sufficient to support deletion of the Site
from the NPL. After deletion from the
NPL, the Site will be monitored by the
State which has primacy for the Public
Water System Supervision (PWSS)
program, and which will enforce
compliance with all MCLs, including
arsenic. EPA, Region VIII's Water
Management Division provides
oversight of the State’s PWSS program.
Five-year reviews, or their equivalent,
are required at this Site because the
remedy will result in hazardous
substances remaining on-site above
health-based levels. The five-year
review will be completed for this site no
later than June 30, 1998.

Dated: September 25, 1995.
Jack McGraw,

Acting Regional Administrator, U.S.
Environmental Protection Agency, Region
VIIL.
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SUMMARY: The U.S. Fish and Wildlife
Service (Service) proposes endangered
status pursuant to the Endangered
Species Act of 1973, as amended (Act),
for 25 plant taxa—Chamaesyce herbstii
(’akoko), Chamaesyce rockii ("akoko),
Cyanea acuminata (haha), Cyanea
humboldtiana (haha), Cyanea
koolauensis (haha), Cyanea longiflora
(haha), Cyanea st.-johnii (haha),
Cyrtandra dentata (ha’iwale), Cyrtandra
subumbellata (ha’iwale), Cyrtandra
viridiflora (ha’iwale), Delissea
subcordata ('oha), Eragrostis fosbergii
(No common name (NCN)), Gardenia
mannii (nanu), Labordia cyrtandrae
(kamakahala), Lepidium arbuscula
(‘anaunau), Lobelia gaudichaudii ssp.
koolauensis (NCN), Lobelia
monostachya (NCN), Melicope saint-
johnii (alani), Myrsine juddii (kolea),
Phyllostegia hirsuta (NCN), Phyllostegia
kaalaensis (NCN), Pritchardia kaalae
(loulu), Schiedea kealiae (NCN),
Trematolobelia singularis (NCN), and
Viola oahuensis (NCN). All 25 taxa are
endemic to the island of Oahu,
Hawaiian Islands. The 25 plant taxa and
their habitats have been variously
affected or are currently threatened by
one or more of the following—
competition, predation, or habitat
degradation from alien species; human
impacts; fire; and natural disasters. This
proposal, if made final, would
implement the Federal protection
provisions provided by the Act.

DATES: Comments from all interested
parties must be received by December 1,
1995. Public hearing requests must be
received by November 16, 1995.
ADDRESSES: Comments and materials
concerning this proposal should be sent
to Robert P. Smith, Pacific Islands
Ecoregion Manager, U.S. Fish and
Wildlife Service, 300 Ala Moana
Boulevard, Room 6307, P.O. Box 50167,
Honolulu, Hawaii 96850. Comments
and materials received will be available
for public inspection, by appointment,
during normal business hours at the
above address.

FOR FURTHER INFORMATION CONTACT:
Robert P. Smith, Pacific Islands
Ecoregion Manager (see ADDRESSES
section) (telephone: 808/541-2749;
facsimile 808/541-2756).

SUPPLEMENTARY INFORMATION:
Background

Chamaesyce herbstii, Chamaesyce
rockii, Cyanea acuminata, Cyanea
humboldtiana, Cyanea koolauensis,
Cyanea longiflora, Cyanea st.-johnii,
Cyrtandra dentata, Cyrtandra
subumbellata, Cyrtandra viridiflora,
Delissea subcordata, Eragrostis
fosbergii, Gardenia mannii, Labordia
cyrtandrae, Lepidium arbuscula, Lobelia
gaudichaudii ssp. koolauensis, Lobelia
monostachya, Melicope saint-johnii,
Myrsine juddii, Phyllostegia hirsuta,
Phyllostegia kaalaensis, Pritchardia
kaalae, Schiedea kealiae,
Trematolobelia singularis, and Viola
oahuensis are endemic to the island of
Oahu, Hawaiian Islands.

The island of Oahu is formed from the
remnants of two large shield volcanoes,
the younger Koolau volcano on the east
and the older Waianae volcano to the
west (Department of Geography 1983).
Their original shield volcano shape has
been lost as a result of extensive
erosion, and today these volcanoes are
called mountains or ranges, and consist
of long, narrow ridges. The Koolau
Mountains were built by eruptions that
took place primarily along a northwest-
trending rift zone (Macdonald et al.
1983) and formed a range now
approximately 60 kilometers (km) (37
miles (mi)) long (Foote et al. 1972).
Median annual rainfall for the Koolau
Mountains varies from 130 to 640
centimeters (cm) (50 to 250 inches (in)),
most of which is received at higher
elevations along the entire length of the
windward (northeastern) side
(Taliaferro 1959).

Nineteen of the proposed plant taxa
occur in the Koolau Mountains—
Chamaesyce rockii, Cyanea acuminata,
Cyanea humboldtiana, Cyanea
koolauensis, Cyanea longiflora, Cyanea
st.-johnii, Cyrtandra dentata, Cyrtandra
subumbellata, Cyrtandra viridiflora,
Delissea subcordata, Gardenia mannii,
Labordia cyrtandrae, Lobelia
gaudichaudii ssp. koolauensis, Lobelia
monostachya, Melicope saint-johnii,
Myrsine juddii, Phyllostegia hirsuta,
Trematolobelia singularis, and Viola
oahuensis. The vegetation communities
of the Koolau Mountains, especially in
the upper elevations to which many of
the proposed plant taxa are restricted,
are primarily lowland mesic and wet
forests dominated by Metrosideros
polymorpha ('ohi’a) and/or other tree or
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fern taxa. However, the vegetation now
covering the Koolau Mountain Range is
mostly alien. The majority of the
remaining native vegetation is restricted
to steep valley head walls and
inaccessible summit ridges. The
windswept ridges are very steep and are
characterized by grasses, ferns, and low-
growing, stunted shrubs (Gagne and
Cuddihy 1990).

The Waianae Mountains were built by
eruptions that took place primarily
along three rift zones. The two principal
rift zones run in a northwestward and
south-southeastward direction from the
summit and a lesser one runs to the
northeast. The range is approximately
64 km (40 mi) long. The caldera lies
between the north side of Makaha
Valley and the head of Nanakuli Valley
(MacDonald et al. 1983). The Waianae
Mountains are in the rain shadow of the
parallel Koolau Mountains and except
for Mt. Kaala, the highest point on Oahu
(1,225 meters (m) (4,020 feet (ft)),
receive much less rainfall (Wagner et al.
1990). The median annual rainfall for
the Waianae Mountains varies from 51
to 190 cm (20 to 75 in) with only the
small summit area of Mt. Kaala
receiving the highest amount. Relative
to the Koolau Mountains, the Waianae
Mountains have a greater range of
elevations, moisture regimes, and
habitat types. As a result, the Waianae
Mountains are the most biologically
diverse region on the island of Oahu.

Thirteen of the proposed plant taxa
occur in the Waianae Mountains—
Chamaesyce herbstii, Cyanea longiflora,
Cyrtandra dentata, Delissea subcordata,
Eragrostis fosbergii, Gardenia mannii,
Labordia cyrtandrae, Lepidium
arbuscula, Melicope saint-johnii,
Phyllostegia hirsuta, Phyllostegia
kaalaensis, Pritchardia kaalae, and
Schiedea kealiae. These taxa, with the
exception of Lepidium arbuscula and
Schiedea kealiae, are found primarily in
mesic forests dominated by "ohi’a,
Acacia koa (koa), Diospyros
sandwicensis (lama), or a diverse mix of
trees. Lepidium arbuscula is found
primarily in mesic shrublands on ridges,
steep slopes, and cliffs composed of a
variety of native shrubs, herbs, and
grasses. Schiedea kealiae is found on
dry cliff communities with a variety of
native trees and shrubs (Joel Lau, The
Nature Conservancy of Hawaii (TNCH),
pers. comm. 1994).

The known habitat of these 25 plant
taxa is owned by the City and County
of Honolulu, the State of Hawaii
(including land classified as Department
of Hawaiian Homelands, Natural Area
Reserve (NAR) System, Forest Reserve,
and land leased by the Federal
government (Department of Defense

(DOD)) for military use), the Federal
government, and private parties. Plants
on land owned or leased by the Federal
government are located on portions of
Dillingham, Kaena Point, Makua, and
Schofield Barracks Military
Reservations; Kawailoa and Kahuku
Training Areas; Lualualei Naval
Reservation; and the Omega U.S. Coast
Guard Station. Private lands include
Honouliuli Preserve, leased from a
major landowner by TNCH.

Discussion of the 25 Plant Taxa
Proposed for Listing

Chamaesyce herbstii was first
described by Warren Wagner (1988)
based on a specimen collected by Derral
Herbst in 1969 in the Waianae
Mountains of Oahu. Other published
names which Wagner considers to be
synonymous with Chamaesyce herbstii
include C. rockii var. grandifolia,
Euphorbia clusiaefolia var. grandifolia,
and E. forbesii (Hillebrand 1888,
Koutnik 1985, Wagner 1988).

Chamaesyce herbstii, a member of the
spurge family (Euphorbiaceae), is a
small tree ranging from 3 to 8 m (10 to
26 ft) tall. The thin, leathery leaves,
normally 8to 19.5cm (3.1to 7.7 in)
long and 1.8 to 3.8 cm (0.7 to 1.5 in)
wide, are narrowly oblong or sometimes
more lance-shaped or elliptic. The
leaves are arranged in pairs on the same
plane. The small, petalless flower
clusters (cyathia or compact flowering
stalks with small individual flowers, the
whole simulating a single flower) occur
in groups of 3 to 15 in branched, open
flowering stalks. The individual flower

stalks are 8 to 20 mm (0.3 to 0.8 in) long.

The hairy inflorescence bracts
(specialized leaves) are broadly bell-
shaped and contain five to six yellowish
green glands. The green or sometimes
reddish purple-tinged, angular capsules
(dry fruit that open at maturity) scarcely
protrude from the bracts. This species is
distinguished from others in the genus
by the length of the flowering stalk and
the color of the angular fruits (Koutnik
1990).

Historically Chamaesyce herbstii was
known from scattered populations in
the northern and central Waianae
Mountains on the island of Oahu
(Hawaii Heritage Program (HHP) 1994c1
to 1994c5). Currently this species is
known from four populations in the
central and northern Waianae
Mountains—South Ekahanui Gulch,
Pahole (Kukuiula) Gulch, Kapuna
Gulch, and West Makaleha-Central
Makaleha. These populations are found
on private land in TNCH’s Honouliuli
Preserve and State land, including
Pahole NAR (HHP 1994c1 to 1994c5).
The total number of plants is estimated

to be fewer than 200. Chamaesyce
herbstii typically grows in mesic koa-
‘ohi‘a lowland forests, Pisonia sp.
(papala kepau)-Charpentiera sp.
(papala) lowland forests, or diverse
mesic forests at elevations between 530
and 700 m (1,750 to 2,300 ft).
Associated plant taxa include the
federally endangered Alectryon
macrococcus var. macrococcus (mahoe),
as well as Hibiscus arnottianus var.
arnottianus (koki‘o ke‘oke‘o), Melicope
sp. (alani), Pouteria sp. (‘ala‘a), and
Urera glabra (opuhe) (HHP 1994c1 to
1994c5).

The primary threats to Chamaesyce
herbstii are habitat degradation and/or
destruction by feral pigs (Sus scrofa);
competition with alien plant taxa such
as Grevillea robusta (silk oak), Passiflora
suberosa (huehue haole), Psidium
cattleianum (strawberry guava), and
Schinus terebinthifolius (Christmas
berry); potential fire; and a risk of
extinction from naturally occurring
events (such as hurricanes) and/or
reduced reproductive vigor due to the
small number of remaining populations
(HHP 1994c1 to 1994c5; Christa Russell,
TNCH, pers. comm. 1994).

Joseph F. Rock collected a plant in
1908 in the Koolau Mountains, Oahu,
which was described a year later by
Charles Noyes Forbes as Euphorbia
rockii. Leon Croizat and Otto Degener
(Degener and Croizat 1936) later
transferred the species to Chamaesyce,
resulting in the new combination
Chamaesyce rockii, the name accepted
in the current treatment of Hawaiian
members of the genus (Koutnik 1990).
The specific epithet honors Rock, an
intrepid collector and scholar of the
Hawaiian flora.

Chamaesyce rockii, a member of the
spurge family, is usually a compact
shrub or sometimes a small tree
typically ranging from 0.5to 2 m (1.6 to
6.6 ft) tall, but in protected sites it has
been known reach 4 m (13 ft) in height.
The leathery leaves, generally 8 to 14
cm (3to 5.5in) longand 2 to 3.5cm
(0.8 to 1.4 in) wide, are narrowly oblong
to oblong-elliptic or sometimes
narrowly elliptic in shape. The leaves
are arranged in two opposite rows along
the stem, and have smooth leaf margins.
The cyathia occur in groups of about 3
to 10 in branched, open to sometimes
condensed flowering stalks that are
usually 2 to 6 cm (0.8 to 2.4 in) long.
The bracts of the flowering stalks are
broadly bell-shaped and contain five to
six greenish yellow, green, or red
glands. The fruit is a brilliant red
(sometimes pink-tinged red), round,
hairless capsule, 14 to 25 mm (0.6 to 1
in) long. The fruit protrudes noticeably
from the bracts. This species differs
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from others in the genus in that it has
large, red, capsular fruit (Koutnik 1990).

Chamaesyce rockii was known
historically from scattered populations
along the Koolau Mountains on the
island of Oahu (HHP 1994d1 to
1994d13). Eleven of the thirteen known
populations of this species are extant
and are found on private land and State
land leased by DOD for the Kawailoa
Training Area, as well as on Federal
land on Schofield Barracks Military
Reservation (HHP 1994d1 to 1994d11).
Currently the total number of plants is
estimated to be between 300 and 400
plants. Chamaesyce rockii typically
grows in wet ‘ohi‘a-Dicranopteris
linearis (uluhe) forest and shrubland
between 640 and 915 m (2,100 and
3,000 ft) in elevation. Associated plant
taxa include Dubautia laxa (na‘ena‘e
pua melemele), Machaerina sp. (‘uki),
Psychotria fauriei (kopiko), Wikstroemia
sp. (‘akia), and the proposed species
Myrsine juddii (kolea) (HHP 1994d4).

The primary threats to Chamaesyce
rockii are habitat degradation and/or
destruction by feral pigs, potential
impacts from military activities, and
competition with alien plant taxa such
as strawberry guava and Clidemia hirta
(Koster’s curse) (HHP 1994d1 to 1994d5,
1994d7, 1994d8).

While a pharmaceutical botanist on
the vessel Uranie, Charles Gaudichaud-
Beaupre collected a new lobelioid on
Oahu, which he later described and
named Delissea acuminata (Hillebrand
1888). Wilhelm Hillebrand (1888)
transferred this species to the genus
Cyanea, resulting in the new
combination Cyanea acuminata. This is
the name accepted in the current
treatment of Hawaiian members of the
family (Lammers 1990). Other published
names considered synonymous with
Cyanea acuminata include C.
acuminata var. calycina, C. acuminata
forma latifolia, C. occultans, Delissea
acuminata var. calycina, D. acuminata
forma latifolia, D. acuminata var.
latifolia, D. occultans, and Lobelia
acuminata (Degener and Degener 1982,
Hosaka and Degener 1938, Lammers
1990, St. John 1981 and 1987b, Wawra
1873).

Cyanea acuminata, a member of the
bellflower family (Campanulaceae), is
an unbranched shrub 0.3to 2 m (1 t0 6.6
ft) tall. The leaves, 11 to 32 cm (4.3 to
12.6 in) longand 3to 9 cm (1.2t0 3.5
in) wide, are inversely lance-shaped to
narrowly egg-shaped or elliptic. The
upper leaf surface is green, whereas the
lower surface is whitish green. The
slightly hardened leaf edges contain
small, spreading, pointed teeth. The leaf
stalks are 2 to 10 cm (0.8 to 4 in) long.
Six to 20 flowers are arranged on a

flowering stalk 15 to 60 mm (0.6 to 2.4
in) long. The calyx lobes, 2 to 5 mm
(0.08 to 0.2 in) long, are narrowly
triangular. The corolla is white and
sometimes tinged purplish, 30 to 35 mm
(1.2to 1.4 in) long and 3 to 4 mm (0.1
to 0.2 in) wide. The tubular portion of
the flower is almost erect to slightly
curved, while the lobes are one-fourth to
one-third as long as the tube and
spreading. The yellow to yellowish
orange, round berries are approximately
5 mm (0.2 in) long. This species is
distinguished from others in this
endemic Hawaiian genus by the color of
the petals and fruit and length of the
calyx lobes, flowering stalk, and leaf
stalks (Lammers 1990).

Historically Cyanea acuminata was
known from 31 scattered populations in
the Koolau Mountains of Oahu (HHP
1994e1l to 1994e32). Currently fewer
than 100 plants are known from 15
populations on privately owned land;
City and County of Honolulu land; State
land, including land leased by the DOD
for the Kawailoa Training Area; and
Federal land on Schofield Barracks
Military Reservation and the Omega
Coast Guard Station (HHP 1994e1 to
1994e12, 1994e20, 1994e24, 1994e25).
This species typically grows on slopes,
ridges, or stream banks from 305 to 915
m (1,000 to 3,000 ft) elevation. The
plants are found in mesic to wet ‘ohi‘a-
uluhe, koa-‘ohi‘a, or Diospyros
sandwicensis (lama)-‘ohi‘a forest (HHP
1994el to 1994e9, 1994el1, 1994e12,
1994e24, 1994e25; Lammers 1990).

The major threats to Cyanea
acuminata are habitat degradation and/
or destruction by feral pigs; potential
impacts from military activities;
potential predation by rats; competition
with the noxious alien plant taxa
Christmas berry, Koster’s curse, and
Ageratina adenophora (Maui
pamakani); and a risk of extinction from
naturally occurring events and/or
reduced reproductive vigor due to the
small number of remaining individuals
(HHP 1994el to 1994e4, 1994¢7,
1994e8, 1994e10 to 1994e12, 1994e20; J.
Lau, C. Russell, and Joan Yoshioka,
TNCH, pers. comms. 1994).

While a botanist on the vessel La
Bonite on his third trip to Hawaii,
Gaudichaud-Beaupre collected a new
lobelioid on Oahu which he later
described and named as Rollandia
humboldtiana (Lammers 1990). Other
published names considered
synonymous with Rollandia
humboldtiana include Delissea
racemosa, Rollandia humboldtiana
forma albida, R. pedunculosa, and R.
racemosa (Hillebrand 1888, Lammers
1990, Mann 1867-1868, St. John 1940,
Wawra 1873). Recently Lammers,

Thomas Givnish, and Kenneth Sytsma
merged the endemic Hawaiian genera
Cyanea and Rollandia under the former
name and published the new
combination Cyanea humboldtiana
(Lammers et al. 1993). The specific
epithet honors the German naturalist
and explorer, Baron Alexander von
Humboldt.

Cyanea humboldtiana, a member of
the bellflower family, is an unbranched
shrub with woody stems 1 to 2 m (3.2
to 6.6 ft) tall. The leaves are inversely
egg-shaped to broadly elliptic, 18 to 45
cm (7 to 18 in) long and 7 to 16 cm (2.8
to 6.3 in) wide. The leaf edges are
hardened and have shallow, ascending
rounded teeth. Five to twelve flowers
are arranged on a hairy, downward
bending flowering stalk which is 8 to 25
cm (3 to 10 in) long. The dark magenta
or white petals are 6 to 7.5 cm (2.4 to
3in) long and hairy. The pale orangish
yellow berries are elliptic to inversely
egg-shaped. This species differs from
others in this endemic Hawaiian genus
by the downward bending flowering
stalk and the length of the flowering
stalk (Lammers 1990).

Cyanea humboldtiana was known
historically from 17 populations from
the central portion to the southern end
of the Koolau Mountains of Oahu (HHP
1994f1 to 1994f17). Currently between
100 and 220 plants are known from
three populations—Konahuanui
summit, Moanalua-Kaneohe summit,
and Lulumahu Gulch. These
populations occur on private land, State
land, and Federal land on the Omega
U.S. Coast Guard Station (HHP 1994f1,
1994f2, 1994f16). This species is usually
found in wet 'ohi’a-uluhe shrubland
from 550 to 960 m (1,800 to 3,150 ft)
elevation. Associated native plant taxa
include ferns, alani, 'uki, llex anomala
(kawa’u), and Scaevola mollis (naupaka
kuahiwi) (HHP 1994f1, 1994f16).

Habitat degradation and/or
destruction by feral pigs, potential
predation by rats, competition with the
alien plant Koster’s curse, and a risk of
extinction from naturally occurring
events and/or reduced reproductive
vigor, due to the small number of
remaining populations, are the major
threats to Cyanea humboldtiana. The
Konahuanui summit population is also
threatened by trampling by hikers (HHP
1994f1, 1994f2; J. Lau, C. Russell, and J.
Yoshioka, pers. comms. 1994).

Cyanea koolauensis was first
described by Hillebrand (1888) as

Rollandia longiflora var. angustifolia,
based on a specimen he collected on
Oahu. In 1918 Rock elevated the variety
to full species status as Rollandia
angustifolia (Rock 1918b). Lammers et
al. (1993) published the new name
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Cyanea koolauensis to replace
Rollandia angustifolia when they
merged Cyanea and Rollandia, as the
name Cyanea angustifolia had already
been used.

Cyanea koolauensis, a member of the
bellflower family, is an unbranched
shrub with woody stems, 1to 1.5 m (3.5
to 5 ft) tall. The leaves are linear to
narrowly elliptic with a whitish
underside, 16 to 36 cm (6.3 to 14.2 in)
long and 1.5 to 4 cm (0.6 to 1.6 in) wide.
The leaf edges are hardened with
shallow, ascending rounded teeth. The
leaf stalks are 1.5to0 4.5cm (0.6 to 1.8
in) long. The flowering stalks are three
to six-flowered. The flowering stalk is
1510 40 mm (0.6 to 1.6 in) long. The
hypanthium (basal portion of the
flower) is 6 to 12 mm (0.2 to 0.5 in)
long. The calyx lobes are fused into a
sheath 2 to 8 mm (0.08 to 0.3 in) long.
The dark magenta petals are 5 to 9 cm
(2.0 to 3.5in) long. The fruit is a round
berry. Cyanea koolauensis is
distinguished from others in this
endemic Hawaiian genus by the leaf
shape and width, the whitish green
lower leaf surface and, the lengths of the
leaf stalks, calyx lobes, and hypanthium
(Lammers 1990).

Cyanea koolauensis was known
historically from 27 scattered
populations throughout the Koolau
Mountains on Oahu (HHP 1994g1 to
1994928). Currently 14 populations
totalling fewer than 50 plants are known
from the Waimea-Malaekahana Ridge to
Hawaii Loa Ridge in the Koolau
Mountains. These populations occur on
City and County of Honolulu land,
private land, and State land, including
land leased to the DOD for the Kahuku
and Kawailoa Training Areas (HHP
199491 to 1994912, 1994918, 1994919,
1994922). Cyanea koolauensis is usually
found on slopes and ridge crests in wet
‘ohi’a-uluhe forest or shrubland at
elevations from 520 to 810 m (1,700 to
2,660 ft). Associated plant taxa include
alani, Antidesma sp. (hame),
Diplopterygium pinnatum, Psychotria
sp. (kopiko), and Scaevola sp. (naupaka)
(HHP 199491 to 1994912, 1994918,
1994919, 19949g22; Lammers 1990).

Cyanea koolauensis is threatened by
habitat destruction by feral pigs,
potential impacts from military
activities, potential predation by rats,
competition with the aggressive alien
plants Koster’s curse and strawberry
guava, trampling by hikers,
overcollection, and a risk of extinction
from naturally occurring events and/or
reduced reproductive vigor due to the
small number of remaining individuals
(HHP 199491 to 199495, 199497,
1994922; Loyal Mehrhoff, U.S. Fish and

Wildlife Service, J. Lau, C. Russell, and
J. Yoshioka, pers. comms. 1994).

Cyanea longiflora was first collected
by Hillebrand on Oahu and named in
1873, by Dr. Heinrich Wawra, as
Rollandia longiflora (Hillebrand 1888).
Other names considered synonymous
with Rollandia longiflora are R.
lanceolata var. brevipes and R.
sessilifolia (Degener 1932, Lammers
1990, Wimmer 1953). Recently Lammers
et al. (1993) published the new
combination Cyanea longiflora. The
specific epithet refers to the long
flowers.

Cyanea longiflora, a member of the
bellflower family, is an unbranched
shrub with woody stems 1 to 3 m (3.5
to 10 ft) long. The leaves are elliptic or
inversely lance-shaped, 30 to 55 cm (12
to 22 in) longand 6 to 12 cm (2.4 to 4.7
in) wide. Mature leaves have smooth or
hardened leaf edges with shallow,
ascending, rounded teeth. The flowering
stalks are 5 to 10-flowered and 30 to 60
mm (1.2 to 2.4 in) long. The calyx lobes
are fused into an irregularly toothed
sheath 2 to 4 mm (0.08 to 0.2 in) long.
The petals, 6 to 9 cm (2.4 to 3.5 in) long,
and the hairless staminal column are
dark magenta. The berries are almost
pear-shaped. Cyanea longiflora differs
from others in this endemic Hawaiian
genus by the fused calyx lobes
(Lammers 1990).

Cyanea longiflora was known
historically from five populations in the
Waianae Mountains and six populations
in the Koolau Mountains of Oahu (HHP
1994h1, 1994h2 to 1994h14). Currently
five populations of this species are
known—Pahole Gulch, Makaha Valley,
and Makaha-Waianae Ridge in the
Waianae Mountains and Kawainui
Drainage and Opaeula Gulch in the
Koolau Mountains (HHP 1994h1,
1994h3, 1994h11 to 1994h14). These 5
populations total between 220 and 300
plants. The populations are found on
City and County of Honolulu land,
private land leased by the DOD for the
Kawailoa Training Area, and State-
owned land, including Pahole NAR.
Cyanea longiflora is usually found on
steep slopes or ridge crests in mesic koa-
‘ohi’a forest in the Waianae Mountains
or wet 'ohi’a-uluhe forest in the Koolau
Mountains, usually between 620 and
780 m (2,030 and 2,560 ft) elevation.
Associated plant taxa in koa-'ohi’a forest
include hame, kopiko, uluhe, Coprosma
sp. (pilo), and Syzygium sp. (‘ohi’a ha).
In wet 'ohi’a-uluhe forest, associated
native taxa include ’akia, alani,
Cibotium sp. (hapu’u), Dubautia sp.
(na’ena’e), Hedyotis sp., and
Pittosporum sp. (ho’awa) (HHP 1994h1,
1994h3, 1994h11, 1994h13, 1994h14;
Lammers 1990).

The major threats to Cyanea longiflora
are habitat degradation and/or
destruction by feral pigs, potential
impacts from military activities,
potential predation by rats, competition
with the alien plants strawberry guava
and Rubus argutus (prickly Florida
blackberry) in the Waianae Mountains
and Koster’s curse in the Koolau
Mountains, potential fire, and a risk of
extinction from naturally occurring
events and/or reduced reproductive
vigor due to the small number of
remaining, widely dispersed
populations (HHP 1994h1, 1994h3,
1994h12 to 1994h14; J. Lau, C. Russell,
and J. Yoshioka, pers. comms. 1994).

While hiking in the Koolau
Mountains of Oahu, Edward Hosaka
collected a new lobelioid which he later
described and named Rollandia st.-
johnii (St. John and Hosaka 1935).
Rollandia st.-johnii var. obtusisepala
(Wimmer 1953) is not recognized in the
most recent treatment of Hawaiian
members of the family (Lammers 1990).
Lammers et al. (1993) published the
new name Cyanea st.-johnii when
Cyanea and Rollandia were merged. The
specific epithet honors the late Harold
St. John.

Cyanea st.-johnii, a member of the
bellflower family, is an unbranched
shrub with a woody stem 30 to 60 cm
(12 to 24 in) long. The leaves are lance-
shaped to inversely lance-shaped, 6 to
13cm (2.4t05.1in) long and 1.5to 2
cm (0.6 to 0.8 in) wide. The leaf edges
are thickened, smoothly toothed, and
curl under. The flowering stalk is 5 to
15 mm (0.2 to 0.6 in) long, with 5 to 20
flowers. The hairless, white petals, 3 to
6 cm (1.2 to 2.4 in) long, are suffused
with pale violet in the inner surface.
This species is distinguished from
others in this endemic Hawaiian genus
by the length of the leaves, the distinctly
curled leaf margins, and the petal color
(Lammers 1990).

Cyanea st.-johnii was known
historically from 11 populations in the
central and southern Koolau Mountains
of Oahu (HHP 1994i1 to 1994i11).
Currently between 40 and 50 plants are
known from 5 populations—Waimano
Trail summit to Aiea Trail summit, the
summit ridge crest between Manana and
Kipapa trails, between the summit of
Aiea and Halawa trails, Summit Trail
south of Poamoho cabin, and Wailupe-
Waimanalo summit ridge. These
populations are found on City and
County of Honolulu, private, and State
lands (HHP 1994i1, 1994i7, 1994i9 to
1994i11). This species typically grows
on wet, windswept slopes and ridges
from 690 to 850 m (2,260 to 2,800 ft)
elevation in 'ohi’a mixed shrubland or
‘ohi’a-uluhe shrubland. Associated
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plant taxa include naupaka kuahiwi,
"uki, Bidens sp. (ko’oko’olau), and
Freycinetia arborea (ie’ie) (HHP 1994i1,
1994i7, 1994i9 to 1994i11).

Cyanea st.-johnii is threatened by
habitat degradation and/or destruction
by feral pigs, potential predation by rats,
competition with the noxious alien
plant Koster’s curse, and a risk of
extinction from naturally occurring
events and/or reduced reproductive
vigor due to the small number of
remaining populations and individuals.
The plants between the summit of Aiea
and Halawa Trail are also threatened by
trampling by hikers (HHP 1994i7,
199419, 1994i10; J. Lau, C. Russell, and
J. Yoshioka, pers. comms. 1994).

In 1945 St. John collected a plant
specimen on Oahu that he and W.B.
Storey named Cyrtandra dentata (St.
John and Storey 1950). In the same
paper, St. John and Storey also
described Cyrtandra frederickii, now
considered synonymous with Cyrtandra
dentata (Wagner et al. 1990). The
specific epithet refers to the toothed
margin of the leaf blades.

Cyrtandra dentata, a member of the
African violet family (Gesneriaceae), is
a sparingly branched shrub ranging from
1.5to 5 m (5 to 16 ft) tall. Papery in
texture, the leaves are broadly elliptic to
almost circular or broadly egg-shaped to
egg-shaped, 9 to 33 cm (3.5t0 13 in)
long, and 3 to 17 cm (1.2 to 6.7 in) wide.
Three to nine white flowers are arranged
on an inverse umbrella-shaped flower
cluster which arises from the leaf axil.
The main flower stalk is 25 to 50 mm
(1 to 2 in) long and the individual
flower stalks are 15 to 33 mm (0.6 to 1.3
in) long. The leaf-like bracts are 12 to 30
mm (0.5 to 1.2 in) long. The tubular
portion of the flower is 12 to 25 mm (0.5
tolin)longand4to9 mm (0.2to 0.4
in) in diameter. The upper flower lobes
are 2 to 6 mm (0.08 to 0.2 in) long and
3to 7 mm (0.1 to 0.3 in) wide, while the
lower lobes are 3to 17 mm (0.1 to 0.7
in) long and 4 to 9 mm (0.2 to 0.4 in)
wide. The round white berries are 1 to
2.6 cm (0.4 to 1 in) long. This species
is distinguished from others in the
genus by the number and arrangement
of the flowers, the length of the bracts
and flower stalks, and the shape of the
leaves (Wagner et al. 1990).

Cyrtandra dentata was historically
known from six populations in the
Waianae Mountains and three
populations in the Koolau Mountains of
Oahu (HHP 1994j1 to 1994j9). Currently
this species is found only in the
Waianae Mountains in Pahole Gulch
and Kapuna Valley on State land
(within Pahole NAR) and in Ekahanui
Gulch on State and private land (within
TNCH'’s Honouliuli Preserve) (HHP

19942, 1994j6, 1994j7). The 3 known
populations total fewer than 50
individuals. Cyrtandra dentata typically
grows in gulches, slopes, or ravines in
mesic forest with 'ohi’a, 'ohi’a ha, and
Aleurites moluccana (kukui) at
elevations from 580 to 720 m (1,900 to
2,360 ft) (HHP 1994j2, 1994j6, 19947
St. John 1966; Wagner et al. 1990).

Competition with the alien plants
Koster’s curse and strawberry guava,
potential predation by rats, potential
fire, and stochastic extinction and/or
reduced reproductive vigor, due to the
small number of extant populations and
individuals, are the major threats to
Cyrtandra dentata (HHP 1994j6; J. Lau,
C. Russell, and J. Yoshioka, pers.
comms. 1994).

Hillebrand (1888) collected a
specimen on Oahu that he named
Cyrtandra gracilis var. subumbellata. St.
John and Storey (1950) elevated the
variety to full species status. The
authors of the current treatment of the
family concur with this designation
(Wagner et al. 1990). St. John’s (1966)
variety intonsa is not currently
recognized (Wagner et al. 1990). The
specific epithet refers to the umbrella-
like flowering stalk.

Cyrtandra subumbellata, a member of
the African violet family, is a shrub 2 to
3 m (6.6 to 10 ft) tall. Papery in texture,
the leaves are almost circular to egg-
shaped, 12 to 39 cm (4.7 to 15.4 in) long,
and 3to 19 cm (1.2 to 7.5 in) wide. The
upper leaf surface is wrinkled, whereas
the lower surface has conspicuously
raised net-like veins and is moderately
covered with white glands. Five to 15
white flowers are densely arranged on
an inverse umbrella-shaped flowering
stalk which arises from the leaf axil. The
main flower stalk is 2 to 8 mm (0.08 to
0.3 in) long. The style is approximately
10 mm (0.4 in) long. The round, white
berries are 1 to 1.5 cm (0.4 to 0.6 in)
long. This species is distinguished from
others in the genus by the number and
arrangement of the flowers, the lengths
of the style and main flower stalks, and
the texture of the leaves (Wagner et al.
1990).

Historically Cyrtandra subumbellata
was known from six scattered
populations in the central Koolau
Mountains on the island of Oahu (HHP
1994k1 to 1994k6). This species is now
known from three populations in the
central Koolau Mountains—Schofield-
Waikane Trail and Puu Ohulehule on
private and State land and Kaukonahua
drainage on Federal land within
Schofield Barracks Military Reservation
(HHP 1994k2, 1994k5, 1994k6). The
total number of plants currently is
estimated to be fewer than 50. This
species typically grows on moist,

forested slopes or gulch bottoms
dominated by ‘ohi‘a or a mixture of
‘ohi‘a and uluhe, between 460 and 670
m (1,500 and 2,200 ft) elevation.
Associated plant taxa include ‘uki,
Adiantum raddiantum, Boehmeria
grandis (‘akolea), Broussaisia arguta
(kanawao), and Thelypteris sp. (HHP
1994k2, 1994k5, 1994k6; St. John 1966;
Wagner et al. 1990).

The primary threats to Cyrtandra
subumbellata are competition with the
noxious alien plant Koster’s curse,
potential impacts from military
activities, potential predation by rats,
potential fire, and a risk of extinction
from naturally occurring events and/or
reduced reproductive vigor due to the
small number of extant populations and
individuals (HHP 1994k®6; J. Lau, C.
Russell, and J. Yoshioka, pers. comms.
1994).

In 1950, St. John and Storey first
described Cyrtandra viridiflora based on
a specimen collected by Joseph Rock in
1911. Other published names now
considered synonyms of this species are
Cyrtandra crassifolia and C. pickeringii
var. crassifolia (Hillebrand 1888, Rock
1918a, St. John 1966, Wagner et al.
1990). The specific epithet refers to the
conspicuous green flowers.

Cyrtandra viridiflora, a member of the
African violet family, is a small shrub
0.5to 2 m (1.6 to 6.6 ft) tall. The thick,
fleshy, heart-shaped leaves are 6 to 15
cm (2.4to6in)long, 3.5to 7.5cm (1.4
to 3 in) wide, and have toothed margins.
Both the upper and lower surfaces have
long, velvety, pale hairs. One to five
green flowers are arranged on an inverse
umbrella-shaped flowering stalk. The
pale green calyx is 12 to 15 mm (0.5 to
0.6 in) long. The round, white berries
are 1.3 cm (0.5 in) or longer. This
species is distinguished from others in
the genus by the leaves, which are thick,
fleshy, heart-shaped, and densely hairy
on both surfaces (Wagner et al. 1990).

Historically Cyrtandra viridiflora was
known from seven scattered populations
in the Koolau Mountains on the island
of Oahu (HHP 1994L1 to 1994L7). This
species is now known only from four
populations in the northern Koolau
Mountai